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CHAPTER I. INTRODUCTION 
The college experience makes long-lasting impressions on students: 
friendships are formed, social activities are enjoyed, knowledge and 
careers are pursued, levels of maturity and understanding increase (Rich 
& DeVitis, 1985), critical thinking ability is enhanced (Pascarella, 
1985; Smith, 1977), and moral reasoning is improved (Rest, 1986). 
Previous research has focused primarily on how each of the above 
outcomes is affected by the college experience (e.g., Astin, 1977; 
Feldman & Newcomb, 1969). 
Recently, there has been a renewed interest in a primary 
educational purpose of a college education--enhancing of critical 
thinking skills (Boyer, 1985; Pascarella, 1985) and educating socially 
responsible citizens (Glaser, 1985; Paul, 1984). Enhancing critical 
thinking ability is an important goal of the educational process not 
only because it advances the scholastic and social abilities of 
students, but it also helps students to effectively deal with others 
(Kurfiss, 1988). Society expects college to teach students how to be 
responsible citizens (Glaser, 1985). If higher education is going to 
meet this expectation, then more information about the relationship 
between critical thinking and moral development is needed to improve the 
education of this country·s citizenry. 
The remainder of the chapter contains discussions on various 
aspects of the study. These include: a) definitions of critical 
thinking, moral development, moral reasoning, and morality; b) purpose 
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of the study; c} research questions; d} independent and dependent 
variables; e} rationale; f} significance of the study; g} limitations; 
h) definitions of key terms; and i) institutional background. 
Critical Thinking 
Siegel (1988) asserts that critical thinking is the "ability to 
assess reasons properly" (p. 22). Critical thinking is more commonly 
known as "reason assessment" (p. 22). Siegel expanded his explanation 
to say that critical thinking is "the willingness, desire, and 
disposition to base one's actions and beliefs on reasons; that is, to do 
reason assessment and be guided by the results of such assessment" 
(Siegel, 1988, p. 22). 
Critical thinking has also been referred to as "reflective and 
reasonable thinking that is focused on deciding what to believe or do" 
(Ennis, 1985, p. 45). Glaser (1985) believes critical thinking is the 
recognition of assumptions and values, evaluating arguments and 
evidence, drawing inferences and conclusions, and making judgments. 
These skills involve knowledge of logical inquiry, ability to reason 
systematically, and a disposition to consider problems carefully and 
objectively. 
Critical thinking can also be thought of as consisting of two 
levels (Paul, 1984). The first level includes micro-logical or analytic 
skills (e.g., recognition of assumptions, deduction, and 
interpretation). The second level focuses on macro-logical skills or 
dialectical reasoning in which one incorporates other perspectives to 
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develop a holistic sense of rationali_ty. Paul is quick to criticize 
theories of critical thinking that refer only to a series of discrete 
skills and do not include the broader issues of values and consequences. 
While these researchers define critical thinking differently, they agree 
that critical thinking is an important college outcome as well as a 
mission of postsecondary education. 
Moral Development, Moral Reasoning, and Morality 
Similar definitions have been applied to moral development, moral 
reasoning, and morality. Santrock (1983) defines moral development as 
lithe acquisition of feelings, thoughts, and actions with regard to 
standards of right and wrong ll (p. G-13). Moral reasoning is the process 
of "facing and solving moral problems [and] coping with questions of 
right and wrong ll (Mischel, 1986, p. 484). According to Zimbardo (1985) 
morality is lIa system of beliefs, values, and underlying judgments about 
the rightness or wrongness of acts ll (p. 61). There is a consensus among 
these definitions, and that is how individuals decide right from wrong 
and vice versa. 
Research has shown that college affects critical thinking (Lehmann, 
1963; Pascarella, 1985) and moral development (Rest, 1979; 1986; Rich & 
DeVitis, 1985). If this research is accurate, then one of the next 
logical questions might be: "Is there a relationship between critical 
thinking and moral development?1I 
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Purpose of Study 
The purposes of this study was twofold. First, this study 
attempted to determine if there is a significant relationship between 
the critical thinking ability and moral reasoning. Second, this 
investigation attempted to determine if the amount of education affected 
critical thinking and moral development between the graduate students 
and undergraduate students. 
Research Questions 
The research questions that guided this investigation were: 
"Is there a significant relationship between the development of 
critical thinking and moral development among selected undergraduate and 
graduate students at Iowa State University?" 
"Does a graduate course at Iowa State Universi ty affect the 
critical thinking ability and moral development of graduate students 
compared to the critical thinking and moral development of undergraduate 
students? " 
For the purposes of this study, critical thinking and moral 
development were measured using standardized assessment instruments: 
the Watson-Glaser Critical Thinking Appraisal (CTA) and the Defining 
Issues Test (DIT). Critical thinking was clearly defined as the 
critical thinking ability reported by the scores on the Hatson-Glaser 
CTA. Higher scores on the Watson-Glaser CTA represent better critical 
skills. For example, if Student A scored 71 and Student B scored 45, 
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then Student A has better critical thinking skills than Student B. 
Moral development was defined as the level of moral reasoning reported 
by the Defining Issues Test. Moral reasoning was reported as P-scores. 
P-scores are calculated by summing the weighted ranks of stages 5 and 6; 
higher P-scores represent higher levels of moral reasoning. For 
example, if Student A has a P-score of 24.7 and Student B has a P-score 
of 75.8, then Student B has a higher level of moral reasoning than 
Student A. 
Independent and Dependent Variables 
The independent variable was the level of education for the 
Resident Assistants (RAs) in the Towers Residence Hall Association and 
selected graduate students in the Department of Professional Studies in 
Education at Iowa State University. 
There were two dependent variables for this study. The first was 
the level of critical thinking ability reported by the Watson-Glaser 
Critical Thinking Appraisal. The second was the level of moral 
reasoning reported by the Defining Issues Test. 
Rationale 
The research of Dressel and Mayhew (1954), King, Wood, and Mines 
(1990), and Mines, King, Hood, and Wood (1990) support the notion that 
there is a relationship between cognitive ability and intellectual 
skills and moral development. Also, King, Wood, and Mines (1990) and 
Mines, King, Hood, and Wood (1990) give support to investigate the 
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differences in critical thinking between undergraduate students and 
graduate students. However, this investigator did not find a study in 
the literature that specifically examined the relationship between 
development of critical thinking ability and moral development. 
Therefore, a study investigating the relationship between critical 
thinking and moral development is warranted. 
Significance of Study 
This study provided insight into the relationship between the level 
of critical thinking ability and moral development in the study sample. 
Reporting the relationship between critical thinking and moral 
development with the Watson-Glaser eTA and the Defining Issues Test may 
allow college administrators, faculty members, and staff members to 
develop and design college curricula and educational programs that help 
students to increase their critical thinking and moral reasoning skills. 
Furthermore, the data from this study will provide a foundation for 
similar studies in the future. 
Li mi ta ti ons 
This study's sample was a selected sample of male and female 
undergraduate students who were RAs in one of four residence hall 
complexes and selected graduate students in Education. These samples 
may not be representative of the whole undergraduate and graduate 
student populations at Iowa State University. Critical thinking and 
moral development are influenced by many factors such as age (Lehmann, 
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1963), academic discipline, and college classification (King, Wood, and 
Mines, 1990). Demographic variables (e.g., sex, age, classification, 
etc.) and academic indicators (e.g., GPA) were collected for statistical 
analysis. The fundamental intent of this investigation was not to study 
the significance between specific demographic variables and critical 
thinking and moral development. However, the primary intent was to 
investigate the relationship between critical thinking and moral 
development. Therefore, this study's findings should only be 
generalized to college students with similar demographics. 
Definitions 
The key terms in this study were defined as follows: 
Critical thinking is recognizing assumptions, evaluating arguments 
and evidence, drawing inferences and conclusions, and making judgments 
(Glaser, 1985). 
Moral development is "the acquisition of feelings, thoughts, and 
actions with regards to standards of right and wrong" (Santrock, 1983, 
p. G-13). 
Background 
Iowa State University is a land-grant, research institution with a 
total enrollment of approximately 25,000 students and a faculty of 
nearly 2,000. Degrees at the baccalaureate, masters, and doctoral 
levels are awarded in academic disciplines ranging from agriculture to 
English. The nine colleges that award degrees include: a) Agriculture, 
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b) Business Administration, c) Design, d) Education, e) Engineering, f) 
Family and Consumer Sciences, g) Liberal Arts and Sciences (formerly 
Sciences and Humanities), h) Veterinary Medicine, and i) Graduate. The 
College of Veterinary Medicine and the Graduate College do not confer 
baccalaureate degrees. 
The typical undergraduate student at Iowa State University scored 
21 or above on the ACT Entrance Exam, graduated in the upper one-half of 
his or her secondary class, and is majoring in Education, Engineering, 
or Journalism. Graduate students at Iowa State University come from all 
the U.S. states and territories as well as many different countries to 
pursue advanced degrees in several academic disciplines. These students 
are in the upper one-half of their graduating class with a bachelor's 
degree from an accredited institution or a recognized foreign 
institution. 
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CHAPTER II. REVIEW OF THE LITERATURE 
Introduction 
The literature search for this study included books, journal 
articles, Dissertation Abstracts International, and ERIC documents. The 
findings revealed an abundance of research on critical thinking and 
moral development. Previous studies have examined critical thinking and 
moral development separately with numerous populations. The primary 
focus of this study was to examine the relationship between critical 
thinking and moral development; one study was found which closely 
paralleled the purpose of the present study. 
Recently, Mines, King, Hood, and Wood (1990) published a study in 
the Journal of College Student Development which investigated the 
relationship between intellectual development and critical thinking. 
This study used the Reflective Judgment Model developed by Kitchener and 
King to assess intellectual development and two standardized measures of 
critical thinking, the Watson-Glaser CTA and the Cornell Critical 
Thinking Test. A companion study by King, Wood, and Mines (1990) 
specifically examined the differences in critical thinking between 
graduate and undergraduate students in the mathematical and social 
sciences. 
These two studies provided the foundation for the current 
investigation for two reasons. First, the differences in critical 
thinking ability were studied in both investigations. Second, the 
Reflective Judgment Model used in Mines et al. (1990) is based on King 
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and Kitchener's theory of intellectual development (Mines et al., 1990), 
which is similar to Perry's theory of moral development (Rodgers, 1989). 
One limitation of Mines et al. (1990) and King et al. (1990) is that the 
earlier forms of the Watson-Glaser CTA (Ym and Zm) were used instead of 
the new revised forms (A and B). These older forms have been reported 
to be less equivalent than the revised forms A and B (Watson & Glaser, 
1990). Therefore, the Watson-Glaser CTA results found in Mines es ale 
{1990} and King et ale (1990) may not be consistent among students who 
took alternating forms. 
Although educators have extensively researched critical thinking 
and moral development, the relationship between these educational 
variables has been established. Research studying the relationship 
between critical thinking and moral development holds implications for 
university and college instructors, administrators and students. 
This chapter discusses the effects of critical thinking and moral 
development on students in higher education. Second, it summarizes 
research findings for the Watson-Glaser Critical Thinking Appraisal and 
the Defining Issues Test. Third, it discusses how institution size and 
mission may affect critical thinking. Fourth, it presents a discussion 
of sex differences for the Defining Issues Test. 
Critical Thinking 
For years, researchers have realized that there are components of 
the college experience that affect the development of critical thinking 
in students. In a series of seven studies, Dressel and Mayhew (1954) 
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identified certain abilities that appear to be related to critical 
thinking: 
a. the ability to define a problem 
b. the ability to select relevant information for the solution to 
a problem; 
c. the ability to identify stated and unstated assumptions; 
d. the ability to formulate relevant hypotheses; and 
e. the ability to derive sound conclusions and evaluate the 
validity of inferences. 
Researchers agree that these abilities or similar abilities are 
associated with critical thinking. The Watson-Glaser Critical Thinking 
Appraisal (CTA) measures each of the above abilities (Watson & Glaser, 
1980) and has become the assessment tool of choice for research on 
critical thinking (McMillan, 1987). Thus, many of the studies reviewed 
here have used the Watson-Glaser CTA to measure critical thinking 
ability. 
Much of the research on critical thinking conducted with the 
Watson-Glaser CTA has been done in the collegiate environment. Various 
components of a college curriculum may affect the development of 
students' critical thinking ability differently. McMillan (1987) offers 
three categories of research on the relationship between college 
curricula and critical thinking: (a) specific instructional variables, 
(b) courses, and (c) general programs. 
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Instructional Variables 
Classroom instruction has, historically, been the primary means by 
which instructors enhance college students' critical thinking ability 
(Young, 1980). Educators have assumed that if appropriate instructional 
materials and teaching techniques are presented to students in class, 
students' critical thinking ability will improve (Dressel & Mayhew, 
1954; Smith, 1977). Six studies that used nonequivalent pretest-, 
posttest control group designs found no significant differences between 
instructional variables and critical thinking. Jones (1974) compared 
the effect of values clarification instruction with a traditional 
instruction in general education courses. Coscarelli and Schwen (1979) 
examined how different methods of presenting material to college 
chemistry laboratory students affected critical thinking ability. 
Dressel and Mayhew (1954, chap. 5) compared science classes that did and 
did not include critical thinking as a primary course objective. 
Hancock (1981) compared guided design instruction against the lecture 
method. Hardin (1977) contrasted a physics course taught using self-
paced instruction and traditional lecture instruction methods. Hayden 
(1978) assessed biology students taught by BSCS mini-courses and 
traditional instruction. 
Three other studies reported some results that were not significant 
and some that were significant. Smith (1977), using a pretest-posttest 
design, found no significant difference between individual scores on the 
Watson-Glaser eTA; however, he did find a significant relationship 
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between changes in critical thinking and specific classroom behaviors 
(e.g., student participation and faculty interaction). Using a true 
experimental design, Bailey (1979) found significant gains between 
pretest and posttest scores of students taking a science class which 
stressed problem solving and critical thinking skills. She also 
reported similar gains for the control class. Although students were 
randomly assigned to one of the two classes, one covered botany and the 
other covered zoology. In a nonequivalent pretest-posttest design, 
Dressel and Mayhew (1954, chap. 7) found that using different course 
materials did not significantly influence critical thinking; significant 
differences were found among sections taught by different instructors. 
The following studies reported significant relationships between 
instructional variables and critical thinking. Shuch (1975) found, 
contrary to the hypothesis, that control students showed greater gains 
in critical thinking ability than the experimental students (i.e., 
Watson-Glaser CTA scores). A two-group posttest only research design 
may, in part, account for these results. Students grouped on the basis 
of personality traits showed greater improvement in critical thinking 
than students randomly assigned (Fishbein, 1975). These findings 
indicate critical thinking, as measured by the Watson-Glaser CTA, 
increased significantly in students assigned to either a homogeneous or 
a heterogenous group compared to randomly assigning students. 
From the findings, one can conclude that the research has not 
provided convincing evidence that there are significant relationships 
between instructional variables and critical thinking among college 
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students. Three factors may account for this general conclusion. 
First, one semester may not be long enough to affect significantly 
critical thinking ability as measured by the current standardized 
instruments. Second, these instruments assess general critical thinking 
ability rather than specific course outcomes. Finally, the research 
designs of most of these studies compared numbers of classes instead of 
the number of students, and so may not reflect student differences. 
Direct implications of these studies that have investigated the 
relationship between instructional variables and critical thinking for 
the current investigation are not abundant. However, these studies do 
provide some insight to what elements of higher education affect 
critical thinking in students. 
Courses 
Fewer studies have focused on the effects of courses designed to 
enhance critical thinking. Investigations by Gressler (1976) and Lyle 
(1958) found no significant differences in critical thinking skills. In 
the Gressler study, the effects of a research course on critical 
thinking in two matched groups of graduate students were examined. 
Lyle, using a nonequivalent pretest-posttest control group design, 
investigated the impact of specially designed psychology courses on the 
development of critical thinking skills. 
The following studies reported results that were significant and 
not significant between critical thinking and courses. Studying 
students at several institutions, Beckman (1956) compared students 
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enrolled in argumentation and discussion courses with students not 
taking such courses and found no significant differences in critical 
thinking ability. However, significant increases were reported when 
institution scores were compared. Dressel and Mayhew (1954, chap. 5) 
studied the science reasoning skills of science students and non-science 
students at several institutions. At two colleges, students enrolled in 
science courses showed the same reasoning ability as non-science 
students. In another college, significant gains in reasoning skills 
were reported for the science students, who were also taking a logic 
course. Three other institutions reported genuine increases for science 
students when compared to non-science students. Jackson (1961) examined 
the effects of intercollegiate debating programs on the development of 
critical thinking skills. Watson-Glaser eTA scores showed that debaters 
outperformed matched control groups at five colleges, while four other 
colleges found that the control students outperformed the debating 
students. These results should be viewed with caution, because Jackson 
did not randomly assign students to either group. The results from 
these studies suggest institutional differences, which further suggests 
that college selection for study may be a crucial factor. 
The only study that reported significant increases in critical 
thinking was by Dressel and Mayhew (1954, chap. 3). In this study, 
Dressel and Mayhew assessed critical thinking in freshmen students who 
were taking courses in the social sciences. Since the pretest-posttest 
design implies that these courses precipitated changes in critical 
thinking, one should view the results with caution. 
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These findings are consistent with the results from the 
investigations on instructional variables; they further demonstrate the 
difficulty of identifying the variables that may affect the development 
of critical thinking. However, the data seem to support the notion that 
a college education may affect critical thinking skills in students 
(McMillan, 1987; Pascarella, 1985). 
The studies investigating the effect of courses on critical 
thinking in college students have some ramifications for this study. 
First, the studies using a multi-institutional approach suggest that 
institutional size and mission may affect critical thinking. Second, 
the results from this group of studies seem to indicate that extra-
curricular activities affect critical thinking in college students. 
General Programs 
Research examining the impact of specially designed programs on 
critical thinking is limited. A few studies report mixed results. 
Using a quasi-experimental design, Tomlinson-Keasey, Williams, and 
Eisert (1977) studied whether freshmen participation in a specially 
designed program affected critical thinking ability. The results from 
the locally designed measure of critical thinking revealed no 
significant difference between the experimental and control groups. A 
follow-up study by Tomlinson-Keasey and Eisert (1977) using the Watson-
Glaser eTA and the same research design reported significant gains for 
the experimental group while there was no change for the control group. 
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Five other studies found significant gains in critical thinking 
ability over time, but no comparison groups were used. In two separate 
studies, Dressel and Mayhew {1954, chap. 5} reported significant 
increases in critical thinking in college students over the first year. 
Large gains on the posttest were reported for students who scored low on 
the pretest. However, students scoring high on the pretest showed 
little or no change on the posttest. These two studies are unique in 
two respects. First, large samples were used. Researchers, 
historically, have had difficulty obtaining large samples because 
specially designed programs are rare and those programs that do exist 
have few participating students. Second, the researchers had to develop 
their own measure because there was not an instrument available which 
assessed science reasoning. In another study of junior and senior 
social science students, Dressel and Mayhew (1954, chap. 3) found 
critical thinking skills improved as students advanced in their program 
of study. Using a cross-sectional research design, Whitla (1977) 
compared nine cohorts of freshmen, sophomores, and seniors and reported 
significant gains in critical thinking for upperclassmen. 
Using a combination of longitudinal and cross-sectional designs, 
Mentkowski and Strait (cited in McMillan, 1987) examined the effects of 
the curriculum on critical thinking. In this research, the cohorts in 
the cross-sectional comparisons showed no significant differences in 
critical thinking skills, while significant gains in critical thinking 
ability were revealed in the longitudinal comparisons by improved scores 
on the Watson-Glaser eTA. 
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Pascarella (1989), using a longitudinal des~gn, investigated the 
differences in the critical thinking ability of college and noncollege 
students after one year. This study differed from other studies in one 
major way. Pascarella used a group of matched noncollege students as 
comparison group. After the freshmen year, college students 
significantly outperformed the noncollege students on the Watson-Glaser 
eTA. 
In a recent study, King, Wood, and Mines (1990), cited earlier, 
investigated the critical thinking ability of college seniors and 
graduate students in the social sciences and the mathematical sciences. 
The researchers balanced each group by gender and academic discipline 
and found that overall graduate students scored significantly higher 
than college seniors. The results also showed a significant sex 
difference found in both the social and mathematical sciences. This 
latter finding should be viewed with caution because the differences may 
be due to academic abilities of the students. 
Mines, King, Hood, and Wood (1990), cited earlier, used a sample of 
college freshmen, college seniors, and graduate students to explore the 
relationship between intellectual development and critical thinking 
skills. The predominant finding of this investigation was "that 
students who reason using assumptions of the higher order stages of 
reflective judgement demonstrate better critical thinking skills than 
those using lower stage assumptions" (Mines et al., 1990, p. 545). This 
finding led the authors to conclude that critical thinking skills are 
acquired in a developmental sequence. 
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These studies support the conclusion that graduate students and 
upperclassmen think more critically than freshmen. Since the most 
persuasive results came from ~eak pretest-posttest or longitudinal 
research designs, it is difficult to distinguish the effects of college 
from those of maturation. Identifying college curriculum components 
which may playa significant role in the development of critical 
thinking can be a difficult task given the variety of out-of-class 
experiences of college students. The mere college experience appears to 
affect significantly the development of critical thinking. 
Implications from this group of studies for the current 
investigation are obvious. First, two of the studies examined the 
differences in critical thinking between undergraduate and graduate 
students (e.g., King et al., 1990; Mines et al., 1990). Second, one 
study investigated the effects of certain demographic variables (e.g., 
sex) on critical thinking. 
Institutional Influence 
American colleges and universities differ in their educational 
purposes and missions (Astin, 1977; Boyer, 1985). Some institutions 
emphasize the liberal arts and undergraduate education, while others 
accentuate the sciences and graduate education. Although a few studies 
have shown that student learning is not significantly affected by 
institutional characteristics, there is some evidence to suggest that 
certain institutional attributes may influence student learning 
(Pascarella, 1985). Since critical thinking is so closely related to 
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student learning, one must consider the possibility that institutional 
purposes and missions may affect critical thinking in college students. 
This study cannot overlook the likelihood that the institutional 
purposes and missions as well as other characteristics of Iowa State 
University may have affected the development of critical thinking in the 
students in the research sample. 
Moral Development 
Research regarding moral development has supported the assumptions 
and beliefs that higher education does make a difference in the 
development of students (Rest, 1986). As a result of research on moral 
development, several theories have been formulated and advanced by 
psychological and educational theorists. The basic theories are a) 
Erickson's Psychosocial theory, b) Chickering's Vector theory, c) 
Kohlberg's theory, d) Gilligan's Ethic of Care theory, and e) Perry's 
Intellectual Development theory (see Rich & Devitis, 1985; Rodgers, 
1989; Santrock, 1983). 
Kohlberg's theory of moral development contends that individuals 
progress through a six-stage sequence by a series of transformations. 
These transformations manifest qualitative changes that shift persons 
toward more comprehensive and elaborate modes of reasoning concerning 
moral issues. To assess students' moral development, Kohlberg and his 
associates developed a measuring system which uses trained judges to 
rate students' written or oral responses. This method is very time 
consuming and costly for researchers. To solve these problems, Rest and 
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his associates (1979) developed an objective test~ the Defining Issues 
Test (DIT), which measures moral development according to KOhlberg's 
theory. Since its development, the OrT has been used in over 500 
studies investigating moral development among many different sample 
populations (see Rest, 1979; 1986, for a complete review). The reader 
is reminded to consult the original research for complete details and 
results of the studies cited below. 
Rest (1986) cites several longitudinal studies surveying moral 
development in different college student populations. First, Mentkowski 
and Strait (1983) studied 140 students over three years. They found 
that moral reasoning significantly increased in college students. 
Second, McGeorge (1976) failed to report significant changes in moral 
development in college students over two years. Third, Spickelmeier 
(1983), consistent with the previous study, reported that moral 
reasoning did not significantly increase in college students. Fourth, 
Thoma (1983) studied 44 college freshmen repeatedly during the first 
year of college and concluded that moral judgment was significantly 
influenced. Fifth, Whiteley (1982) examined 187 college students and 
reported that moral development had significantly improved. Sixth, 
Biggs and Barnett (1981) followed students for four years and found that 
overall college students' moral development significantly enhanced. 
Four of the six longitudinal studies found that as students advance 
in college their moral development shifts from a lower to a higher 
stage. The other two investigations failed to reveal significant 
findings and had small sample populations as compared to the other 
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studies. The small number of college students in these two studies 
coupled with sampling error may account for the insignificant results. 
Rest (1986) concludes from findings of a recently completed 
longitudinal study that lithe empirical link between years of formal 
education and increases in moral judgment scores definitely seems to 
exist" (p. 34). However, it is not apparent what experiences, 
activities, or processes in a formal education that actually cause the 
moral development increases. Rest (1986) suggests some reasons why this 
improvement occurs: 
A. The college environment may instill in college students certain 
attitudes and forms of verbalization. 
B. However, it may be that college students learn specific skills 
or knowledge during the college experience. 
C. It also may be that a college education activities slowly 
enlightens students to alternative points of view. 
D. It may be that a campus environment provides college students 
with opportunities which prompt them to actively examine their 
own perspective of morality. 
E. It may not be any collegiate influence at all, but rather the 
individual who seeks a college education. "Perhaps people who 
chose to go to college are those who are predisposed to be more 
reflective, who seek intellectual stimulation, [and] who are 
self-motivated to develop cognitivelyll (Rest, 1986, p. 35). 
Clearly, anyone or more of these suggestions could explain for the 
significant findings between moral development and level of education. 
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The empirical results could be the influence of any number of 
extracurricular activities in college (e.g., membership in student 
organizations, participation in student government, and association with 
people who share same or similar interests). The meaningful results 
that were reported in the longitudinal studies may not be due to college 
effects per se, but to the specific life experiences one has during 
college. 
Rest (1986) refers to five studies, Biggs, Schomberg, and Brown 
(1977), Schomberg (1978), Barrett (1982), Volker (1979), and Kraack 
(1985), which examined the relationship between moral development and 
life experiences in college students. Rest concludes from the results 
from these studies that moral development cannot be predicted with 
certainty by studying specific events in students' lives. However, 
predictability of moral development can be significantly increased when 
researchers examine the "broader characterization of the overall level 
of social stimulation and social support for development" (Rest, 1986, 
pp. 56-57). This broader account of social stimulation and support for 
development focuses attention on the general outcomes of a collection of 
special life experiences rather than outcomes from anyone life 
experience. 
Rest (1986) cites two doctoral studies which have embraced this new 
research strategy by Spickelmeier (1983) and Deemer (1986) at the 
University of Minnesota. Spickelmeier designed a structured interview 
method that included questions covering experiences assumed to influence 
moral development (e.g., living arrangements, personal relationships, 
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and exercising personal responsibility). Spickelmeier coded the data 
into 12 groups or what he called "academic codes. II Only three of these 
codes, "socializing environment," "academic success," and "educational 
orientation" codes showed the most predictability of moral development. 
In the Deemer study, over 100 subjects were surveyed over a 10-year 
period using the same interview method that Spickelmeier (1983) used. 
The students were surveyed two times, during high school and in early 
adulthood (late twenties). After the high school testing, distinct 
patterns of development emerge. However, the difference in moral 
development is even more dramatic after the early adulthood assessment 
(see Rest, 1986, for further discussion). Deemer (1986) found, as 
Spickelmeier did, that simply identifying specific events in the lives 
of college students cannot predict moral development. 
There is more to moral development than just exposure to moral 
issues and education (Rest, 1986). Moral development is a multi-faceted 
issue which is influenced not only by personality characteristics but 
also social influences (e.g., personal relationships, views on personal 
responsibility, social issues, and one's view of personal development). 
Sex Oi fferences 
Although personality characteristics and social influences are 
common across the sexes, males and females appear to experience 
different modes of moral development (Gilligan, 1982). Gilligan (1982) 
states that men develop a sense of morality based on independence and 
autonomy, whereas women develop a sense of morality based on 
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interdependence and the maintenance of relationships (see Gilligan, 
1982, for further discussion). In three studies, Gilligan (1982) found 
that approximately 70 percent of men adopted an orientation that she 
called "Justice" and the corresponding percentage of women espoused a 
view that was labeled the "Ethic of Care. II Because of their male bias, 
Gilligan contends that women score lower on Kohlbergian-based 
instruments (e.g., Defining Issues Test). These tests focus on the 
"Justice" perspective and tend to disregard "Ethic of Care" issues. 
Thus, these instruments make "women appear to be morally inferior to 
men" (Rest, 1986, p. 110). 
Rest (1986) refutes Gilligan's contention of a sex bias in 
Kohlbergian-based instruments by citing research by Walker (1985), Thoma 
(1984), and Moon (1986) that specifically examined Kohlbergian-based 
measures for sex differences. Walker reviewed various versions of 
Kohlberg's test and found that the gender difference was not significant 
at best. Thoma utilized meta-analysis to assess gender differences 
among 56 DIT studies, which covered over 6000 subjects. To increase 
statistical sensitivity, Thoma chose two independent statistics to 
measure the extent of sex differences in each study (see Rest, 1986, for 
further discussion). The findings from Thoma's research revealed a 
gender difference; however, contrary to Gilligan (1982), the sex 
difference favored females over males. Moon looked at sex differences 
in the DIT on an item by item analysis. The results of Moon's study 
showed that the sex difference was not significant at the individual 
item level as well as the P and D indexes. 
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In light of these findings, Rest (1986) concludes "there is little 
evidence in OIT data to suggest that males are better able to reason 
about hypothetical [moral] dilemmas" (p. 116). Rest goes on to state 
that while Gilligan's assertion has provided a flurry of research on the 
different patterns of moral development in males and females, she has 
not supported her claim with empirical evidence. This is not to say 
that men and women reason similarly; however, it is to say that men and 
women may arrive at similar conclusions. 
The OIT research reviewed here represents only a small portion of 
the total OIT research. The findings from this research indicate that 
many components of the college experience as well as the increased 
awareness of social issues and concerns during the college years helps 
to enhance moral development in students. The male bias of Kohlbergian-
based instruments made by Gilligan (1982) was not revealed. 
Several conclusions can be made from the OIT results. First, moral 
reasoning increases with the amount of formal education. Second, 
specific life experiences (e.g., extra-curricular activities and 
personal relationships) may increase moral development in students; 
however, studying broader social stimulation and support increases 
predictability of moral development (Rest, 1986). Third, differences 
between males and females in the OIT due to a test bias have not been 
well established in the literature. 
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CHAPTER III. METHODOLOGY 
This chapter presents the conceptual framework and assumptions and 
the research hypotheses. It also discusses the sample population~ the 
method of testing~ and the data analysis procedure. 
Conceptual Framework and Assumptions 
In a series of studies, Dressel and Mayhew (1954) assessed college 
students' critical thinking ability and identified the following 
abilities to be associated with critical thinking: 
A. the ability to clearly define a problem; 
B. the ability to select pertinent information for the solution to 
a problem; 
C. the ability to identify stated and unstated assumptions; 
D. the ability to formulate plausible and relevant hypotheses; 
E. the ability to draw valid conclusions; 
F. the ability to evaluate the validity of inferences. 
The Watson-Glaser Critical Thinking Appraisal (CTA) (Forms A and 
B), which take 45-60 minutes to complete each form, consists of a series 
of 80 objective items per form that include problems, statements, 
arguments, and interpretations of data similar to those encountered in 
daily life (McMillan, 1987). The instrument is divided into five 
subtests designed to measure different, but related aspects of critical 
thinking. These subtests include the following: (a) inference: 
identification of truths and falsities among inferences; (b) recognition 
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of assumptions: recognizing unstated assumption~ in statements; (c) 
deduction: arriving at conclusions from given information; (d) 
interpretation: evaluating and deciding if conclusions based on the 
stated information are appropriate; and (e) evaluation of arguments: 
separating strong and appropriate arguments from those that are weak and 
inappropriate arguments (Watson & Glaser, 1980). It is designed to 
assess the abilities identified by Dressel and Mayhew. It was assumed 
that the abilities identified above would be measured in the study 
population to adequately assess critical thinking. 
For the purposes of this study, moral development was defined 
according to Kohlberg's theory. There are two methods to assess 
Kohlberg's theory of moral development. Both methods use hypothetical 
moral dilemmas that require subjects to make judgments based on their 
moral view of the story. One method developed by Kohlberg and his 
associates at Harvard University requires trained judges to score the 
respondent's answers according to a standardized scoring system. Rest 
and his associates at the University of Minnesota have developed a 
second method, an objective instrument, based on Kohlberg's stage of 
theory, the Defining Issues Test (Rest, 1979). The DIT, which takes 30-
45 minutes to complete (Rest, 1979), measures moral reasoning by posing 
six moral dilemmas to respondents. Following each dilemma, there are 
twelve statements which reflect different stages of moral development. 
Before the subject responds to the statements, he or she is asked 
whether they agree, disagree, or cannot decide with the moral dilemma. 
The respondent ranks each item in terms of importance, then ranks the 
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top four items on basis of the criteria the respondents used to decide 
the moral dilemma. 
For this study. the OIT was used to measure moral reasoning of 
participants from the study population. Rest (1986) reports consistent 
scores for college students on the OTT with evidence of no differences 
between the genders. It was assumed that the Q!I consistency scores 
would hold true for the study population, and it would also reflect 
moral development according to KOhlberg's theory. 
Research Hypotheses 
The following null hypotheses were tested for significance in this 
study: 
Hol: There is no significant positive relationship between high 
scores on the Watson-Glaser Critical Thinking Appraisal and 
high scores on the Defining Issues Test. 
H02: There is no significant positive relationship between the 
level of education and critical thinking and moral 
development. 
Population 
The sample for this study consisted of two (2) groups of college 
students at Iowa State University, Ames, Iowa. One group was composed 
of undergraduates serving as Resident Assistants (RAs) in the Towers 
Residence Hall Association. The second group consisted of graduate 
students in Education at Iowa State University. 
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Resident Assistants at Iowa State University are undergraduate 
students employed by the University to function as a) a role model, b) a 
counselor, c) an educator, and d) a resource person for residents in the 
residence halls. Resident Assistants are required to attend RA 
orientation sessions in the fall before classes begin. The focus of 
these sessions is to help Resident Assistants balance academics with 
their job responsibilities. 
The selected graduate students in this study were returning student 
affairs professionals and students aspiring to become student affairs 
professionals. Most of the graduate students were pursuing a graduate 
degree in education with an emphasis in higher education at Iowa State 
University. 
Test Administration 
This study employed two methods of administration of the survey. 
Permission was obtained from the Complex Director of the Towers 
Residence Hall Association to administer the Watson-Glaser CTA, the DIT, 
and the Demographic Information Survey to the RAs. Out of the possible 
40 Resident Assistants, 38 volunteered to complete the surveys. The 
surveys were administered to the RAs in two groups. One group had 10 
voluntary participants with the remaining 28 in the second. Each group 
was allowed as much time as required; most subjects finished both 
instruments in approximately one hour. 
To solicit graduate student participation, names and addresses of 
students in Education were acquired. Letters were sent to the graduate 
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students inviting them to come to one of four tim~s to participate in 
the study. Out of a possible 25 students, only eight (8) students came 
to one of the testing sessions. To increase the graduate student 
numbers, permission was obtained to survey students who were currently 
enrolled in a student development course. All graduate students were 
given as much time as they needed to complete the instruments. Most 
respondents completed the instruments in approximately one hour. 
For the purposes of this study, each group was administered the 
Watson-Glaser CTA, the Defining ISSUeS Test, and the Demographic 
Information Survey in a classroom-like environment. A standardized set 
of test instructions was provided with each instrument, and both were 
read to each group before the participants were allowed to begin each 
instrument. 
Analysis of the Data 
The data from the Demographic Information Survey (Appendix C) were 
coded for analysis. Sex was coded one for male and two for female. 
Students' ages were used uncoded in the data analysis. Classification 
of the students were coded one through five. Items 4 and 5 contained 
nine responses each and were coded one through nine. Several 
statistical analyses were performed on the DIT scores, the Watson-Glaser 
Critical Thinking CTA scores as well as selected demographic data for 
the undergraduates and graduate students. 
The demographic information selected from the undergraduates for 
analysis included sex, college, and estimate of GPA. Chi-square 
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analysis was performed on these factors to test for statistical 
significance at the p<.OS level. For the graduate students, the 
selected demographic data were sex and age. The chi-square test was 
also used to test for statistical significance at p<.OS for these 
variables. 
To test if there is a significant relationship between the Watson-
Glaser CTA and OIT scores, a Pearson Product-Moment Correlation was 
performed on the undergraduate and graduate student tests scores. To 
examine the differences in critical thinking and moral development 
between the undergraduates and graduate students, the Watson-Glaser CTA 
and OIT means were found for the males and the females of each group as 
well as the group means. A t-test for independent samples was performed 
on these means from both groups to test for statistical difference at an 
alpha level of .05 
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CHAPTER IV. RESULTS 
Introduction 
The purpose of this chapter is to present the results of the 
statistical analysis of the data in order to examine the relationship 
between critical thinking and moral development in selected 
undergraduate and graduate students at Iowa State University. The 
results are arranged according to the demographic and test data for the 
two samples as well as the research questions presented in Chapter I. 
Demographic Data 
Both undergraduate and graduate students were asked to indicate on 
the Demographic Information Survey (Appendix C) their sex, age, 
classification, college, and estimated grade point average. Of the 39 
undergraduates surveyed, 33 completed all parts of the test packet. Six 
RAs did not complete one or more parts of the test packet and were 
discarded from the undergraduate group. Of the 33 who completed the 
test packet, 22 or 66.6% were male and 11 or 33.4% were female with an 
average of 21.4 years ranging from 20 to 25. Table 1 shows the 
breakdown of the undergraduates by age and sex. The majority of 
students indicated they were either 21 or 22 years old. Of the males, 
nine were 21 and eight reporting 22 as their age. For the females, 
seven reported 21 and two indicated 22 years for their ages. These 
results are expected since resident assistants tend to be juniors and 
seniors in college. However, there were five resident assistants, three 
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Table 1. Ages of male and female undergraduates 
Age Male Female 
20 3 (9.1%) 2 (6.1%) 
21 9 (27.3%) 7 (21.2%) 
22 8 (24.2%) 2 (6.1%) 
23 1 (3.0%) 0 (0.0%) 
24 0 (0.0%) 0 (0.0%) 
25 1 (3.0%) 0 (0.0%) 
Totals 22 (66.6%) 11 (33.4%) 
male and two female, who reported their ages as 20 years. Two males 
reported their ages as 23 and 25. There were no students reporting the 
age of 24 years. 
The graduate students in this study ranged in age from 22 to 41 
years with an average age of 27.52 years. Table 2 presents grouped data 
for the graduate students by sex and age. Unlike the undergraduates, 
the graduate students were predominantly female and their ages were more 
disperse. Of the 21 graduate students, 15 or 71.4% were female and six 
or 28.6% were male. There were five females and no males in the 22-24 
age group. Four males and two females reported their ages in the second 
group. In the 28-30 age group, there was one male and one female. Only 
three females indicated that their ages fell in the 31-33 group. There 
was just one male in the fifth age group. The last two age groups 
included one female in the 37-39 group and three in the 40-42 group. 
The age dispersion of the graduate students is expected because 
individuals have varying reasons for a graduate degree. For example, an 
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Table 2. Ages of male and female graduate students 
Age Male Female 
22-24 0 (0.0% ) 5 (23.8%) 
25-27 4 (19.0%) 2 (9.6%) 
28-30 1 (4.8%) 1 (4.8%) 
31-33 0 (0.0%) 3 (14.2%) 
34-36 1 (4.8%) 0 (0.0%) 
37-39 0 (0.0%) 1 (4.8%) 
40-42 0 (0.0%) 3 (14.2%) 
Totals 6 (28.6%) 15 (71.4%) 
older adult student may be starting a new career, whereas a younger 
student may just be starting his or her career experiences. 
With the exception of two sophomores, the undergraduates were 
juniors and seniors. Undergraduates attending Iowa State University can 
earn baccalaureate degrees from seven colleges: Agriculture, Business 
Administration, Design, Education, Engineering, Family and Consumer 
Sciences, and Liberal Arts and Sciences. Table 3 gives the number of 
students by college. Of the 33 undergraduates, four were in 
Agriculture, four were in Business Administration, four were in 
Education, eight were in Engineering, two were in Family and Consumer 
Sciences, and eleven were in Liberal Arts and Sciences (formerly, 
Sciences and Humanities). There were no undergraduates in the College 
of Design in this study. 
With the exception of one student in the College of Family and 
Consumer Sciences and one in the Graduate College as a general studies 
student, all of the graduate students were enrolled in programs of study 
in Education. 
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Table 3. Undergraduates by college 
College 
Agriculture 
Business Administration 
Design 
Education 
Engineering 
Family and Consumer Sciences 
Liberal Arts and Sciences 
Totals 
Number of Students 
4 (12.1%) 
4 (12.1%) 
o (0.0%) 
4 (12.1%) 
8 (24.2%) 
2 (6.1%) 
11 (33.3%) 
33 (99.9%)* 
*The percentage does not add up to 100% because of rounding. 
Students were asked to estimate their grade point average (GPA) on 
a nine-interval scale. Table 4 shows the numbers of undergraduates 
grouped according to estimated GPA. The majority of students' grade 
point averages fell between 2.51 and 3.50 on a 4.00 grading scale. This 
is expected because the Department of Residence requires resident 
assistants to have a GPA of 2.25 or above to be considered for a 
resident assistant position. Specifically, one student reported an 
estimated GPA between 2.26 and 2.50. Four indicated that their grade 
point averages fell in the 2.51 to 2.75 category. Eleven 
undergraduates' GPAs were between 2.76 and 3.00. In the 3.01-3.25 
grouping, there were six students. Nine students indicated their GPAs 
were between 3.26 and 3.50. Finally, there were two who reported their 
estimated GPA in the 3.51-3.75 category. There were no responses in the 
last grade point average grouping. 
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Table 4. Undergraduates by estimated GPA 
Estimated GPAs 
Below 2.00 
2.00-2.25 
2.26-2.50 
2.51-2.75 
2.76-3.00 
3.01-3.25 
3.26-3.50 
3.51-3.75 
3.76-4.00 
Total 
Number 
0 
0 
1 
4 
11 
6 
9 
2 
0 
33 
of Students 
(0.0%) 
(0.0%) 
(3.0%) 
(12.1%) 
(33.3%) 
(18.2%) 
(27.3%) 
(6.1%) 
(0.0%) 
(100%) 
The estimated grade point averages of the graduate students were 
between 3.26 and 4.00. Since students admitted for graduate work at 
Iowa State University have generally graduated in the upper half of 
their college senior class, higher grade point averages are expected 
from graduate students. Table 5 shows the range of GPAs among the 
graduate student sample on the four-point scale. In the first grouping, 
there were six students. The 3.51-3.75 level contained three graduate 
students. Eleven of the 21 students reported their GPAs in the 3.76-
4.00 category. There was one student who did not indicate her estimated 
GPA. 
Critical Thinking Results 
Both undergraduate and graduate students were administered the 
Watson-Glaser Critical Thinking Appraisal (WGCTA). Raw scores were 
calculated by subtracting the number of wrong answers from a possible 
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Table 5. Graduate students by estimated GPA 
Estimated GPAs 
3.26-3.50 
3.51-3.75 
3.76-4.00 
Missing Data 
Total 
Number of Students 
6 (28.5%) 
3 (14.3%) 
11 (52.4%) 
1 (4.8%) 
21 (100%) 
----------------------------------------------------------------
score of 80. For the resident assistants, scores ranged from a low of 6 
to a high of 72 with an average score of 51.55. This mean score was 
lower than the mean of 59.2 reported for upper division students at 
four-year colleges (Watson & Glaser, 1980). The majority of 
undergraduate students achieved scores between 48 and 59. The graduate 
student scores ranged from a score of 17 to a score of 76 with a mean of 
60.0. Watson and Glaser (1980) do not report norms for graduate 
students in Education. Ten of 21 graduate students scored between 60 
and 71. Table 6 presents the Watson-Glaser eTA raw scores for males and 
females of both groups. 
~oral Development Results 
The Defining Issues Test (DIT) was administered to the resident 
assistants and the graduate students. The DIT contains many different 
scales for statistical analysis (e.g., P-scores, D-scores, and U-
scores). Rest (1988) states that the P-score is the most used index of 
the DIT. The P-score is the sum of weighted ranks given to Stage 5 and 
6 items. A higher P-score represents higher moral reasoning. This 
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Table 6. Grouped male and female WGCTA scores 
Undergradua tes Graduate Students 
Scores Male Female Male Female 
-------
6-11 1 0 0 0 
12-17 0 0 1 0 
18-23 0 1 0 0 
24-29 0 0 0 0 
30-35 2 1 1 0 
36-41 1 0 0 0 
42-47 2 0 0 0 
48-53 4 4 0 1 
54-59 6 2 2 3 
60-65 2 3 0 4 
66-71 2 0 2 6 
72-77 2 0 0 1 
Tota 1 s 22 11 6 15 
score is translated as "the relative importance a subject gives to 
principle moral considerations in making a decision about moral 
dilemmas" (Rest, 1988, p. 5.2). To compare norms from other DIT studies 
with scores from this study, P-scores for both undergraduate and 
graduate students are reported in Table 7. The P-scores from the 
undergraduate student sample ranged from 1.7 to 70.0 with an average 
score of 38.69. This mean is lower than the mean of 45.9 reported for 
similar groups. The undergraduates were distributed among the different 
classes with a majority falling between 15.7 and 50.6. More 
undergraduate females scored higher than males. For the graduate 
students, P-scores ranged between 25.0 and 76.7 with a mean of 50.88. 
The reported average score for graduate students is 63.00 which is 
higher than the mean for this study. Most female graduate students were 
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Table 7. Grouped DIT P-scores for males and females 
Undergraduates Graduate Students 
P-scores Males Females Males Females 
1.7-8.6 1 0 0 0 
8.7-15.6 0 0 0 0 
15.7-22.6 5 1 0 0 
22.7-29.6 2 0 2 0 
29.7-36.6 6 1 0 0 
36.7 -43.6 2 3 2 4 
43.7-50.6 1 1 0 3 
50.7-57.6 1 1 0 3 
57.7-64.6 1 2 1 3 
64.7-71.6 1 0 0 3 
71.7-78.6 0 0 1 1 
Total s 22 11 6 15 
evenly distributed throughout the upper range of scores with males 
ranging from low to high. 
Chi-square Analyses Results 
Chi-square test for goodness of fit was performed on selected 
characteristics of both the undergraduates and graduate students for 
statistical significance. Table 8 presents the chi-square values, the 
degrees of freedom, and the probabilities for the undergraduate 
characteristics. Sex was tested and a chi-square value of 3.03 was 
found. The chi-square values for the college and estimated GPA 
variables were 10.01 and 3.73, respectively. To i"cr~ase the 
statistical strength, the 2.26-2.50 and the 2.51-2.75 categories were 
collapsed into one category. The 3.26-3.50 and 3.51-3.75 categor~~ 
were also combined into one. 
41 
Table 8. Tested demographics for the undergradu~tes 
Demographics x2 Value df Probability 
Sex 3.03 1 p = .082 
College 10.01 5 P = .073 
Estima ted GPA 3.73 5 P = .292 
The characteristics tested for significance for the graduate 
student group were sex and age. A chi-square value of 3.05 was found 
for sex. The age factor produced a chi-square value of 6.86. Table 9 
shows the chi-square values, degrees of freedom, and probability for the 
selected graduate student characteristics. 
Table 9. Tested demographics for the graduate students 
Demographics 
Sex 
Age 
x2 Value 
3.05 
6.86 
df 
1 
12 
Probabi 1 i ty 
----------~ 
p = .081 
P = .867 
----------------~--------
Testing the Null Hypotheses 
The two null hypotheses consider two basic questions: a) is there 
a significdnt positive relationship between high Watson-Glaser eTA ana 
high DIT scores; ana b} is there a significant positive relationship 
between critical thin ing ana moral aevelopment of the resident 
assistants and the graduate students. These hypotheses were tested by 
performing ?earson Product-Moment Correlations between the raw test 
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scores of both groups (see Appendix C) and by obtaining the Watson-
Glaser eTA and DIT means of both groups as well as the means for 
undergraduate and graduate males and females. The Watson-Glaser eTA 
means for the undergraduate group were 52.46 for the males, 50.00 for 
the females, and 51.55 for the group. The DIT means were 34.72 for the 
males, 46.65 for the females, and 38.70 for the group. For the graduate 
students, the Watson-Glaser eTA means were 50.50 for the males, 63.80 
for the females, and 60.00 for the group. The means for the OIT 
included 44.18 for the males, 53.55 for the females, and 50.88 for the 
group. Two t-tests were performed on the Watson-Glaser eTA and on the 
DIT means for both groups. 
A Pearson Product-Moment Correlation was performed on the resident 
assistant test scores, which produced a Pearson R value of .202. A 
second Pearson Product-r40ment Correlation test was executed on the 
graduate test scores and generated a Pearson R value of .496. For the 
first t-test, the Watson-Glaser eTA means for the resident dssi stants 
an the gradllate students were tested and produced a t value of -1.683. 
The second t-test was performed on the OIT means for the undergraduates 
dnd grdduate students were tested for significance and d t score of 
-2.125 was found. 
Some conclusions can be made from these results. For the resident 
assistants, high scores on one test did not significantly correlate with 
high scores on the other test. Therefore, the first null hypothesis is 
accepted. Thus, it appears that critical thinking and moral development 
in the resident assistants are not significantly related. However, high 
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scores on one test did significantly correlate with high scores on the 
other for the graduate students. Therefore, the first null hypothesis 
is rejected for the graduate students. For the second null hypothesis, 
two t-tests were performed on the sample means obtained from both 
groups. The second null hypothesis is accepted for the undergraduates 
and graduate students because negative t values were obtained from the 
t-tests. Thus, the differences in critical thinking and moral 
development between the undergraduates and graduate students are not 
positively significant. It is noteworthy to report that the 
undergraduate and graduate group means for the DIT were found to be 
negatively significant. 
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CHAPTER V. SUMMARY, DISCUSSION, AND CONCLUSIONS 
The purpose of this chapter is to provide a brief summary of the 
study, discuss results reported in Chapter IV, present conclusions based 
on those results, and consider implications for higher education. 
Recommendations for future research are also included. 
Summary of the Study 
The study sample included two groups of college students. Samples 
of resident assistants (n=33) and graduate students in Education (n=21) 
were studied to determine the relationship between critical thinking and 
moral development and to determine if level of education affected 
critical thinking and moral development. 
Two standardized tests, the Watson-Glaser Critical T~!nk~ 
Appraisal and the Defining Issues Test were administered to persons in 
both groups to address the research questions and null hypotheses 
presented in Chapters I and III. Pearson Product-Moment Correlations 
and t-tests for independent samples were used to analyze the results. 
The undergraduate and graduate student test scores varied widely. 
The resident assistant sample included 22 (66.6%) males and 11 (33.4%) 
females. Of the 21 graduate students, 15 or 71.4% were female and 6 or 
28.6% were males. The means for the Watson-Glaser CTA means were 51.55 
for the resident assistants and 60.00 for the graduate students. The 
DIT means were 38.70 for the undergraduates and 50.88 for the graduate 
students. None of the selected demographic variables proved to be 
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significant for the differences in the two groups. The resident 
assistants' test scores were not significantly correlated with each 
other; while the graduate students' test scores were significantly 
correlated. The differences in critical thinking and moral development 
between the undergraduates and the graduate were not significant. 
The first research hypothesis stated that there was no significant 
positive relationship between high scores on the Watson-Glaser Critical 
Thinking Appraisal and high scores on the Defining Issues Test. When 
the resident assistants' test scores were compared, high scores on one 
test did not significantly correlate with high scores on the other test. 
Therefore, the null hypothesis is accepted. For the graduate students, 
high test scores did significantly correlate with each other. Thus, the 
hypothesis is rejected. 
The second hypothesis stated that there is no significant positive 
relationship between the level of educational and critical thinking and 
moral development. When the sample means for both tests were analyzed, 
the t-tests produced negative t values for both critical thinking and 
moral development. 
Discussion of the Results 
Numerous research studies report that the effects of college 
significantly affects critical thinking in students (Dressel & Mayhew, 
1954; Dumont & Troelstrup, 1981; Lehmann, 1963; Pascarella, 1989). 
Separate studies have reported that college profoundly influences moral 
development in students (Rest, 1979; 1986). This investigator was 
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unable to find a study that has attempted to examine if a relationship 
exists between critical thinking and moral development in college 
students. This evident lack of research suggests that educators need to 
explain and describe the variables that influence the relationship 
between critical thinking and moral development. 
The selected demographic variables for both the resident assistants 
(i.e., sex, college, and GPA) and the graduate students (i.e., sex and 
age) were not significant. These findings were surprising. First, sex 
has been found to be a significant factor in critical thinking research 
(King, et al., 1990) as well as moral development research (Gilligan, 
1982). Second, the college variable (e.g., Agriculture, Engineering, 
and Liberal Arts and Sciences) also was not significant in the results. 
Unlike King, Wood, and Mines (1990) who reported that students in the 
mathematical sciences scored statistically higher than social sciences 
students. Third, the estimated grade pOint averages, an indicator of 
academic attainment and experience (Astin, 1977), for the undergraduates 
were not significant in the chi-square analysis. However, Mines, King, 
Hood, and Wood (1990) noted that students' educational experiences are 
strongly related to the ability of college students to think critically. 
Fourth and finally, the age difference also was not a significant factor 
for the graduate students. This finding is somewhat surprising as some 
would assert that older students think more critically than younger 
students due to more life experiences. 
To answer the research questions presented in Chapter I, 
statistical tests, as described in Chapter III, were performed on the 
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scores from the Watson-Glaser eTA and the OIT. These analyses from this 
study produced inte~esting and unexpected findings because the 
undergraduates scored below the average score for the Watson-Glaser CTA 
(Watson & Glaser, 1980) and for the OIT (Rest, 1988). There was not a 
significant positive correlation between high scores on both tests for 
the resident assistants. However, there was a significant positive 
correlation between high scores on one test and high scores on the other 
test for the graduate students. The graduate students' average score on 
the DIT was also lower than the average reported by Rest (1988). Watson 
and Glaser (1980) do not report a comparable score for the graduate 
students. 
The reader is reminded that the number of students in each group 
was limited and the findings should not be generalized. The percentages 
of males and females in each group are also worthy of comment. The low 
percentage of female resident assistants and the unusually high 
percentage of female graduate students in Education in this study are 
consistent with the proportions of females to males for all resident 
assistants and all graduate students in Education at Iowa State 
University. Also worth noting is the average P-scores for both groups. 
Contrary to Gilligan (1982), both undergraduate and graduate female P-
score averages were higher than their male counterparts. 
Conclusions 
Several conclusions are evident from the results of this study. The 
selected demographic variables were not significant factors for either 
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the resident assistants or the graduate students. The$e results may be 
attributed to several reasons. First, the sample sizes for this study 
may have been too small to adequately assess the influence of the 
demographic variables (e.g., sex) on critical thinking and moral 
development. Second, the samples may not have been representative 
samples of the student populations. Third, the reported significant 
results of King, Wood, and Mines (1990) and Mines, King, Hood, and Wood 
(1990) may only apply to the student samples surveyed in those studies. 
The test data results provide evidence for some additional 
conclusions. First, the Watson-Glaser eTA and the DIT averages for the 
undergraduate and the graduate students were below the reported means. 
These lower average scores may be due to a variety of test 
administration factors such as the environment, the time of day, and the 
attitudes of the students. Second, critical thinking and moral 
development were positively related for the graduate students. This 
finding was expected based on Mines, King, Hood, and Wood (1990) who 
found that as intellectual ability increased so did critical thinking. 
One reason for the positive correlation may be that all of the graduate 
students had more formal education. Another reason for this conclusion 
may be that graduate programs are more demanding and require students to 
think more abstractly and theoretically. It appears that a graduate 
college experience enhances the relationship between critical thinking 
and moral development. 
The relationship between critical thinking and moral development in 
the resident assistant sample was not significant. This result was 
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surprising for several reasons. Although King e~ al. (1990) found that 
graduate students had significantly better critical thinking skills than 
undergraduate students, the academic achievement of the undergraduate 
students (e.g., GPA) was not reported. Since the undergraduates in the 
current study were resident assistants, these students may be better 
students than the typical undergraduate. Second, since the resident 
assistants' estimated GPAs fell between 2.76 and 3.50, one would 
conclude that they were relatively intellectual. Tlir'l, :1I»t ,f til~ ~\3 
.. /~('~ ?i t.,~i" jJ.li ')t"; ),. ;~i1i Jr'S; therefore, one would expect that they 
were chosen for the resident assistant position, in part, for their 
maturity and interpersonal skills as well as their ability to reason 
critically and fairly. 
Implications 
Student affairs professionals as well as faculty members have many 
opportunities to assist college students improve their critical thinking 
and moral reasoning skills. Furthermore, they have many opportunities 
to create environments which allow students to learn and practice these 
skills. If in fact there is a relationship between critical thinking 
and moral development, as suggested by the results from the graduate 
student group, the implications for graduate education reach far beyond 
the classroom. Faculty members could modify their courses to include 
exercises, which encourages students to use their critical thinking and 
moral reasoning skills. Student affairs professionals could design 
programs, workshops, and other student services that allow students to 
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practice and perfect critical thinking and moral reasoning skills in 
non-academic activities. 
Although, the positive relationship between critical thinking and 
moral development among the resident assistants was not significant. 
This investigator believes it suggests that a similar relationship 
between critical thinking and moral development may exist among 
undergraduate students as well. Therefore, undergraduate faculty 
members should include assignments and/or exercises in their courses 
that help students to improve their critical thinking and moral 
reasoning skills. Additionally, student affairs professionals should 
design and develop programs and/or services that allow students to use 
and refine their critical thinking and moral reasoning skills in non-
academic situations. If faculty members and student affairs 
professionals would include critical thinking and moral development 
objectives in courses and programs, it would not only improve the 
college experience for the students but also enhance job satisfaction of 
those in higher education. 
Recommendations for Future Research 
With the mixed results from this study, future research is 
definitely warranted. As stated in earlier sections, this study was the 
first to specifically investigate if a relationship between critical 
thinking skills and moral development among college students exists. 
Since this investigation only studied a limited number of undergraduate 
and graduate students, one recommendation is to study larger samples 
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from both groups to validate the results presented earlier. Second, 
further research should examine more closely the effects of demographic 
variables such as gender, age, and grade point average have on the 
relationship between critical thinking and moral development. 
Institutional types (e.g., public four-year and private four-year) and 
institutional missions (e.g., liberal arts, land-grant and research-
oriented) are also worthy of study. Another topic for research is 
students' major or field of study. Additionally, future investigations 
should attempt to survey students specifically about their out-of-the 
classroom experiences (e.g., living arrangements, extra-curricula 
activities, and personal relationships), which may also influence 
critical thinking as well as moral reasoning. 
Clearly, replications and modifications of this study are needed, 
especially those which examine the issues mentioned above. By 
continuing research on the relationship between critical thinking and 
moral development, valuable information can be provided to college and 
university administrators, student affairs professionals, and professors 
to convince them to create conditions inside and outside of the 
classroom which encourage college students to think critically and 
reason morally and ultimately produce better educated citizens. 
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April 3, 1990 
Dear Participant: 
Thank you for volunteering to participate in this research study. 
The purpose of the research is to study the relationship between 
the development of critical thinking ability and moral 
development in college students. 
Your participation in this study is COMPLETELY VOLUNTARY. If, 
for any reason during the study, you decide not to take part in 
the study; you may stop your participation at any time WITHOUT 
ANY negative consequences. 
You will NOT be asked to provide any personal IdentIfiers (names, 
ID numbers, or codes) that could identify your answers and/or 
scores. The numbers on each test are for statistical purposes 
only and will NOT be linked to your identity. 
Both tests and the demographic information survey will take you 
approximately an hour and a half to complete. Please answer each 
question or item to your best ability_ There are NO right or 
wrong answers. If you wish to know your scores on either test, 
please remember your test booklet number and contact me in 4 to 5 
weeks at my home phone, 292-5557 or at the Department of 
Professional Studies in Education, 294-4143. 
Once again, thank you for taking part in this study. Your 
participation and cooperation is greatly appreciated. 
Sincerely, 
Brad Badger 
Graduate Student 
v 
Professional Studies in Education 
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APPENDIX B: LETTER TO GRADUATE STUDENTS 
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May 29, 1990 
Dear HgEd 576 or HgEd 615A class member: 
The purpose of this leller is to ask you for your 
participation in my research for my th~sis. I am studying 
the relatIonship between the development of critical 
thinking and moral development in undergraduate and graduate 
students at Iowa State University. 
You are a memLer of the selected sample group of graduate 
students. You will be asked to complete two objective tests 
and a demographic information survey, which will take you 
approximately one hour to complete. I have set up four 
different times for you to come and complete both tests and 
the survey. 
Dates: June 4 & 5, 1990 
Times: 12 Noon-1:00 pm 
5:00 pm-6:00 pm 
Location: N231 Lagomarcino Hall 
(Just down the hall from the 
Professional Studies Office) 
If you can not attend one of these times, please contact me 
at my home phone 292-5557, so we might arrange another time 
for you to take the tests. If you bave questions about tbe 
study, free feel to call me. 
Hope to see you June 4th or 5th! 
Sincerely, 
~ I 
Brad Badger 
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APPENDIX C: DEMOGRAPHIC INFORMATION SURVEY 
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DEMOGRAPHIC INFORMATION SURVEY 
PLEASE INDICATE THE FOLLOWING: 
1. Sex: Male Female 
2. Age: 
3. ClasSification: Fres hmen Sophomol'e 
J un i or Senior Uther 
4. College: Agriculture 
Business Administration 
Design 
Education 
En~ineering 
Family and Consumer Sciences 
Sci~nces and Humanities 
Veterinary Medicine 
Graduate 
5. Estimate of Overall Grade Point Average: Below 2.00 
~.O()-2.25 
2.26-2.50 
~.51-2.75 
2.76-3.00 
.LOl-3.:.!5 
3.26-3.50 
3.51-3.75 
3.76-4.00 
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APPENDIX 0: CODED RAW DATA 
64. 
CODED RAW DATA 
Sex Age Class College GPA WGCTA DIT 
Resident Assistants XXXXXX xxx XXX XXXXXX XXXXXXX XXXXXX XXXXXX xxx XXX 
1 1 21 4 -2 4 57 35.0 
2 1 22 4 5 5 62 58.3 
3 2 21 3 7 5 50 56.7 
4 2 21 4 4 7 57 61.7 
5 XXXXXX XXXXXX XXXXXX XXXXXXX XXXXXX XXXXXX XXXXXX 
6 1 22 4 5 8 56 35.8 
7 1 20 2 7 4 67 56.7 
8 1 22 4 2 4 47 16.7 
9 1 22 4 1 6 57 31.7 
10 2 22 4 2 5 30 36.7 
11 2 21 3 6 7 60 41. 7 
12 2 22 4 7 7 48 21. 7 
13 1 22 4 5 6 63 50.8 
14 1 21 3 7 6 57 33.3 
15 XXXXXX XXXXXX XXXXXX XXXXXXX XXXXXX XXXXXX XXXXXX 
16 1 22 4 4 5 41 16.7 
17 XXXXXX xxx xxx XXXXXX XXXXXXX XXXXXX XXXXXX XXXXXX 
18 2 21 4 6 7 52 45.0 
19 2 21 3 7 6 61 63.3 
20 1 21 3 7 7 46 40.0 
21 1 25 4 5 6 66 21.7 
22 1 21 4 7 8 57 20.0 
23 1 21 3 1 5 52 46.7 
24 2 20 3 4 3 52 33.3 
25 XXXXXX XXXXXX xxx XXX XXXXXXX XXXXXX XXXXXX XXXXXX 
26 2 20 3 7 7 23 56.3 
27 1 23 4 7 5 48 30.8 
28 XXXXXX xxx XXX XXXXXX XXXXXXX XXXXXX XXXXXX XXXXXX 
29 1 21 3 5 5 34 28.0 
30 2 21 4 7 5 60 56.7 
31 1 21 4 5 7 72 70.0 
32 1 22 4 7 5 6 53.3 
33 1 20 2 5 7 35 1.7 
34 2 21 4 4 7 57 40.0 
35 1 21 3 2 5 50 30.0 
36 1 22 4 1 5 55 23.3 
37 1 20 2 1 4 51 21. 7 
38 xxx XXX XXXXXX XXXXXX XXXXXXX xxx XXX XXXXXX XXXXXX 
39 1 23 4 5 6 72 41. 7 
Graduate Students 
40 2 24 6 4 9 59 61. 7 
41 2 24 6 9 7 69 38.3 
42 2 32 6 4 7 67 68.3 
43 2 25 6 4 9 48 38.3 
44 2 24 6 4 8 55 46.7 
45 2 31 6 4 9 60 46.7 
46 1 27 6 4 7 59 71.7 
47 1 25 6 4 9 65 58.3 
48 2 22 6 4 9 68 68.3 
49 XXXXXX XXXXXX XXXXXX XXXXXXX XXXXXX XXXXXX XXXXXX 
50 XXXXXX XXXXXX XXXXXX XXXXXXX XXXXXX XXXXXX XXXXXX 
51 2 37 6 6 8 70 56.7 
52 2 32 6 4 9 76 76.7 
53 2 40 6 4 7 63 38.3 
65 
CODED RAW DATA 
64 2 26 6 4 9 68 38.3 
56 1 26 6 4 7 17 41. 7 
66 1 36 6 4 7 37 26.7 
57 2 40 6 4 9 63 63.3 
58 2 28 6 9 0 71 65.0 
59 2 24 6 4 9 63 36.7 
60 2 41 6 4 9 67 60.0 
61 XXXXXX xxx XXX XXXXXX XXXXXXX XXXXXX xxxxxx XXXXXX 
62 1 29 6 4 9 70 41. 7 
63 1 27 6 4 8 55 25.0 
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APPENDIX E: ISU HUMAN SUBJECTS COMMITTEE REVIEW FORM AND MEMORANDUM 
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Information for Review of Research Involving Human Subjects 
Iowa State University 
(Please type and use the attached Instructions for completing this form) 
1. Title of Project Cmparing Critical Thinking and ~bral ceyelQgnent in College Students 
2. I agree to provide the proper surveillance of this project to insure that the rights and welfare of the human subjects are 
protected. I will report any adverse reactions to the committee. Additions to or changes in research procedures after the 
project has been approved will be submitted to the committee for review • I agree to request renewal of approval for any project 
continuing more than one year. 
Bradley 5 Badger 
Typed Name of Principal InVest1&1lOr 
4 2 90 
Dale 
---
~pro~fl-le;;;,;S;M;s~ju.o~n~au.l-..;;lS ..... t].L.Ii]du.'.&.1' e~sOl.-'u.· P.I,...I;E .. tll.Li'1 ..... C,g::l .... t l.; oUin 4518 Hutch; SOD f415 
Departmcot Campos Addret. 
Ames j Tl\ 5001 a 292 5557 
Campus Telephone 
Date Relationship to Principal Investigator 
4-2-16 t1 ~ 
4. Principal Investigator(s) (check all that apply) 
o Faculty 0 Staff a Graduate Student 0 Undergraduate Student 
5. Project (check all that apply) 
o Research 6aThesis or dissertation 0 Class project 0 Independent Study (490,590, Honors project) 
6. Number of subjects (complete all that apply) 
_ # Adults, non-students 1 00-1.5.Q # ISU student # minors under 14 
_ # minors 14 - 17 
_ other (explain) 
7. Brief description of proposed research involving human subjects: (See instructions, Item 7. Use an additional page if 
needed.) 
See attachment 
(Please do not send research, thesis, or dissertation proposals.) 
8. Informed Consent: 0 Signed informed consent will be obtained. (Auach a copy of your form.) 
!XX Modified informed consent will be obtained. (See instructions. item 8.) 
o Not applicable to this projecL 
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9. Confidentiality of Data: Describe below the methods to be used to ensure the confidentiality of data obtained. (See 
instructions, item 9.) 
No ~sonal identifiers will be obtained with the data that ~uld link a subject 
to h~s or her scores and data. Test booklets will be numbered only for statistical 
purposes. 
10. What risks or discomfort will be part of the study? Will subjects in the research be placed at risk or incur discomfort? 
Describe any risks to the subjects and precautions that will be taken to minimize them. (The concept of risk goes beyond 
physical risk and includes risks to subjects' dignity and self-respect as well as psychological or emotional risk. See 
instructions, item 10.) 
None 
11. CHECK ALL of the following that apply to your research: 
o A. Medical clearance necessary bef<re subjects can participate 
o B. Samples (Blood. tissue, etc.) from subjects 
o C. Administration of substances (foods, drugs, etc.) to subjects 
o D. Physical exercise or conditioning for subjects 
o E. Deception of subjects 
o F. Subjects under 14 years of age and/or 0 Subjects 14 - 17 years of age 
o G. Subjects in institutions (nursing homes, prisons, etc.) 
o H. Research must be approved by another institution or agency (Attach letters of approval) 
II you checked any or the items in 11, please complete the rollowing in the space below (include any attachments): 
Items A • D Describe the procedures and note the safety precautions being taken. 
Item E Describe how subjects will be deceived; justify the deception; indicate the debriefing procedure, including 
the timing and information to be presented to SUbjects. 
Item F For subjects under the age of 14, indicate how informed consent from parents or legally authorized repre-
sentatives as well as from subjects will be obtained. 
Items G & H Specify the agency or institution that must approve the projecL If subjects in any outside agency or 
institution are involved, approval must be obtained prior to beginning the research, and the letter of approval 
should be filed. 
'Checklist for Attachments and Time Schedule 
[he following are atbched (please check): 
12. []l Letter or written st:ltement to subjects indicating clearly: 
a) purpose of the research 
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b) the use of :lily identifier codes (names, #'5), how they will be used, :lIld when they will be 
removed (see Item 17) 
c) an estim:lle of time needed for participation in the research and the place 
d) if applicable, locatIon of the research activity 
\!) how you will ensure confidentiality 
f) in a longitudinal study, note when and how you will contact subjects later 
g) participation is volunury; nonparticipation will not affect evaluations of the subject 
13.0 Consent form (if applicable) 
14.0 Letter of approval for research from cooperating organizations or instillltions (if applicable) 
15.0 Data-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
April 15, 1990 May 1, 1990 
Month I Day I Year Month I Day I Year 
[7. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual 
t:lpcs will be erased: 
Month I Day I Year 
1~ Date Department or Administrative Unit 
Professional Studies in Education 
19. Decision of the Umversity Human Subjects Review Committee: 
'L Project Approved _ Project Not Approved 
_ No Action Required 
Patricla M. Keith ':t\S\<jl) 
Date 4; Signature or Committee Chairperson Name of Co.nmittee Chairpe~on 
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Brief Description # 1 
This research project will examine whether there is a 
significant relationship between critical thinking ability and 
moral development. Data will be collected by administering two 
standardized tests of critical thinking and moral development, 
the Watson-Glaser Critical Thinking Appraisal and the Defining 
Issues Test, to the research participants. Both instruments 
require respondents to read short paragraphs or statements and 
respond to a series of questions and lor statements regarding 
their views and believes on the previous paragraph or statement. 
The participants will also be asked to complete a demographic 
data survey. 
Three groups of students will be solicited for volunteers to 
participate in this study. The subjects will be male and female 
college stUdents ranging from 18 to 24 years of age and from one 
of the following student groups. These groups include Resident 
Assistants from the Towers Residence Association, student 
representatives from the Government of the Student Body, and 
members of the Greek Interfraternity and Panhellenic Councils at 
Iowa State University. 
Subjects will be given both instruments and the demographic 
data survey to complete and return in one of their respective 
regularly scheduled meetings. Each subject will be asked to 
start with the demographic data survey followed by the one of the 
instruments, then the other instrument. 
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MEMORANDUM 
Date: April 17, 1990 
To: University Human Subjects Review Co~ittee 
From: Bradley s. Bad ~er , Graduate st udent j 
Re: Chan~e in Approved Research Project 
Because of time restraints and other unforseen problems of 
obtainin~ sufficient number of subjects from the proposed student 
~roups, I plan to sample ~raduate students in Education to 
increase the subject population in the study. The research_ 
methods and data-gathering instruments will remain the same. 
l f 
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